
' PATENT 
i 

THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re the application of: 
Shin KUWABARA 

Serial Number: 10/026,906 Group Art Unit: 1711 

Filed: December 27, 2 001 Examiner: Unknown 

For: NEAR INFRARED ABSORPTION MATERIAL 



TRANSMITTAL OF ENGLISH LANGUAGE TRANS L AT I 
OF PRIORITY APPLICATION & STATEME 



Assistant Commissioner 

for Patents 
Washington, D.C. 20231 

Sir: 



Cl ?o 0 



August 7, 2 0 02 



Applicants submit herewith an English language translation of 
the Japanese priority application, Japanese Patent Application No. 
2000-400914, for the United States patent application identified 
above, with a statement that the translation is accurate. A claim 
to priority was filed on December 27, 2001. 

In the event any fees are required, please charge our Deposit 
Account No. 111833. 

Respectfully submitted, 



KUBOVCIK & KUBOVCIK 

Keiko Tanaka Kubovcik 
Reg. No. 40,428 



The Farragut Building 
Suite 710 

900 17th Street, N.W. 
Washington, D.C. 20006 



Tel: (202) 
Fax: (202) 
KTK/sb 
Enclosure : 



887-9023 
887-9093 



English Language Translation 
Application w/ Statement 



of Priority 



P:\08-02\K&Y-166.ENG 




I, Masato Kobayashi, hereby state that I am competent in 
both the Japanese and English languages and that the attached 
English language document is an accurate translation of 
Japanese patent Application No. 2000-400914. 



July 26, 2002 



T C 1 700 




Masato KoMyashi 



VMJ6 0 7 • 



PATENT OFFICE 
JAPANESE GOVERNMENT 



This is to certify that the annexed is a true copy of the 
following application as filed with this Office. 

Date of Application: 28th day of December, 2000 

Application Number: Patent Application No. 2000-400914 



Applicant: Nisshinbo Industries, Inc. 



AUS 0.8 2002 

TC 1 700 



6th day of September, 2001 
Commissioner, Patent Office 



(File Name) 

(Attorney Docket No.) 

(Filing Date) 

(To:) 

( Inventor) 

(Address ) 



(Name) 
(Applicant ) 

(ID Code) 
(Name) 

(Representative) 
(Agent ) 

(ID Code) 

(Patent Attorney) 

(Name) 

(Tel.) 
(Agent ) 

(ID Code) 

(Patent Attorney) 

(Name) 

(Tel.) 
(Government Fee) 

(Deposit Account No.) 

(Amount) 
(List of Annexed Documents) 

( Item) Specification 

(Item) Drawing 

(Item) Abstract 

(General Authorization No.) 

(General Authorization No.) 



Application for Patent 
P00027K 

December 28, 2000 
Commissioner, Patent Office 

c/o Nisshinbo Industries, Inc., 
R&D Center 

1-2-3, Onodai, Midori-ku, Chiba-shi, 
Chiba 

Shin Kuwabara 



000004374 

Nisshinbo Industries, Inc. 
Yoshikazu Sashida 

100091247 

Masato Kobayashi 
Tokyo 03-3266-0655 

100091258 

Naoki Yoshimura 
Tokyo 03-3266-0655 



054830 
Yen 21,000 



1 
1 
1 

9104379 
9104380 



1 




(File Name) SPECIFICATION 

(Title of the Invention) NEAR INFRARED ABSORPTION 

MATERIAL 

(What Is Claimed Is) 
5 (Claim 1) A near infrared absorption material com- 

prising : 

a transparent substrate, and 

at least a transparent resin layer formed thereon, 
containing a near infrared absorption dye and a dye selec- 
10 tively absorbing a light of 550 to 620 nm wavelength region. 

(Claim 2) A near infrared absorption material com- 
prising: 

a transparent substrate, and 

at least a transparent resin layer containing a 
15 near infrared absorption dye and an adhesive layer containing 
a dye selectively absorbing a light of 550 to 620 nm wave- 
length region, both formed on the transparent substrate so 
that the adhesive layer becomes the outermost layer. 

(Claim 3) A near infrared absorption material accord- 
20 ing to Claim 1 or 2, wherein the near infrared absorption dye 



1 



is a dithiol-nickel complex represented by the following for- 
mula (1) : 



CH3O 



CH3OC2H4' 




OC2H4OCH3 



OCH3 



and at least one kind of diimonium compound represented by 
the following general formula (2) : 



Re 



R7- 



4- 



\ 



Re 



R 5 



\ 




N R 2 



/ 

R 4 



N R 3 



2X" 



(wherein R x to R 8 may be the same or different and are each a 
hydrogen atom, a C W2 alkyl group or a C 6 _ 12 aryl group; and X 
is an anion typified by SbF 6 ~, C1CV, N0 3 " or a halogen ion) . 

(Claim 4) A near infrared absorption material accord- 
ing to any of Claims 1 to 3, which further contains at least 
one kind of dithiol-nickel complex represented by the follow- 
ing general formula (3) : 




(wherein R 9 to R 12 may be the same or different and are each a 
hydrogen atom, a C x _ 4 alkylene group, an aryl group, an aral- 
kyl group, an alkylamino group, an alkoxy group or a halogen 
atom) . 

(Claim 5) A near infrared absorption material accord- 




ing to any of Claims 1 to 3, which further contains at least 
one kind of polymethine dye represented by the following gen- 
eral formula (4) : 




5 

(wherein R 13 and R 14 may be the same or different and are each 
a hydrogen atom, a C x _ 12 alkyl group, a C 6 _ 12 aryl group, an 
alkenyl group, an aralkyl group or an alkinyl group; Y is a 
sulfur atom, a methine group or a chlorocyclohexene group; 
10 and X is an anion typified by SbF 6 ", C10 4 ", N0 3 " or a halogen 
ion) . 

(Claim 6) A near infrared absorption material accord- 
ing to Claim 5, wherein the polymethine dye is represented by 
the following general formula (5) : 
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(Claim 7) A near infrared absorption material accord- 
ing to any of Claims 1 to 3, wherein the dye selectively ab- 
5 sorbing a light of 550 to 620 nm wavelength region is at 
least one kind of cyanin dye represented by the following 
general formula (6): 




R-18 R17 



10 (wherein R 15 , R 16 , R 19 , R 20 , R 21 and R 22 may be the same or dif- 
ferent and are each a hydrogen atom, a C w2 alkyl or alkoxy 
group, an amino group, a cyano group, a nitro group or a car- 
boxyl group; R 17 and R 18 may be the. same or different and are 

5 




each a hydrogen atom, a C 1 _ 12 alkyl group, a C 6 _ 12 aryl group, 
an alkenyl group, an aralkyl group or an alkinyl group; and X 
is ah anion typified by SbF 6 ~, C10 4 ~, N0 3 ~ or a halogen ion) . 

(Claim 8) A near infrared absorption material accord- 
5 ing to Claim 7, wherein the dye selectively absorbing a light 
of 550 to 620 nm wavelength region is at least one dye se- 
lected from the dyes represented by the following general 
formula ( 7 ) : 




or the dyes represented by the following general formula (8) : 




(Claim 9) A near infrared absorption material accord- 



6 



ing to Claim 1 or 2, wherein the transparent substrate is 
made from a polycarbonate, a polyarylate or both of them. . 

(Claim 10) A near infrared absorption material accord- 
ing to Claim 1 or 2, wherein the transparent substrate is 
made from at least one kind selected from a polyethylene 
terephthalate, a polyethylene naphthalate and a cycloolefin. 

(Claim 11) A filter for plasma display panel, made 
from a near infrared absorption material set forth in any of 
Claims 1 to 10. 

(Detailed Description of the Invention) 

(Field of the Invention) 

The present invention relates to a near infrared 
absorption material . 

(Description of the Prior Art) 

In recent years, development of plasma display 
panel has been active and its products have been put into 
market. As is easily anticipated from their principle, plas- 
ma display panels emit a near infrared light during the plas- 
ma discharge; since this near infrared light is close to the 
near infrared light used by the remote controllers of elec- 



tronic appliances such as household TVs, air conditioners, 
video players and the like, plasma displays invite malfunc- 
tioning of the electronic appliances placed in the vicinity 
thereof. Hence, a near infrared absorption filter is often 
used as a cover plate of plasma display, for absorption and 
shielding of a near infrared region of 800 to 1,000 nm, par- 
ticularly 850 to 1,000 nm. 

The above near infrared absorption filter has 
been produced in various forms. Recently, there has also 
been proposed a near infrared absorption filter which selec- 
tively absorbs not only a near infrared light (absorbed by 
conventional filters) but also an orange light of 550 to 620 
nm wavelength region (this orange light gives an unclear im- 
age) , but absorbs substantially no visible light of other 
wavelength region and therefore can give a clear image. 

For example, JP-A-2000-252420 and JP-A-2000- 
275432 each disclose a cover plate for an image display de- 
vice having a plasma display panel, which is a laminate of a 
transparent substrate, an antiref lection layer, an electro- 
magnetic wave-shielding layer, a near infrared absorption 
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layer and a layer for absorption of 560 to 620 nm wavelength 
light. 

(Problems to be Solved by the Invention) 

In the cover plate for image display disclosed in 
5 JP-A-2000-252420, the layer for absorption of 560 to 620 nm 
wavelength light is formed by dispersing a dye absorbing such 
a light, in gelatin. However, since a water-soluble gelatin 
is used as the gelatin, the coated layer formed shows cissing 
against a substrate made from a polyethylene terephthalate , 
10 polyethylene naphthalate, a polyolefin or the like, making it 
impossible to obtain a uniform coated layer; moreover, the 
near infrared absorption dye when added tends to be decom- 
posed in gelatin by heat, humidity or the like and is low in 
weather resistance and durability. Thus, the cover plate 
15 disclosed in the above literature has problems. 

The cover plate for image display disclosed in 
JP-A-2000-275432 is formed by dispersing a dye absorbing 560 
to 620 nm wavelength light in a PMMA resin. However, in this 
case as well, the near infrared absorption dye used tends to 
20 be decomposed by heat, humidity or the like and is low in 
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weather resistance and durability. Thus, the cover plate 
disclosed in the above literature has a problem. 

The present invention aims at providing a near 
infrared absorption material which alleviates the above- 
mentioned problems of the prior art, which selectively ab- 
sorbs not only a near infrared light but also an orange light 
of 550 to 620 nm wavelength region (this orange light gives 
an unclear image) , but absorbs substantially no visible light 
of other wavelength region and therefore can give a clear im- 
age, and which is superior in weather resistance and durabil- 
ity . 

(Means to Solve the Problem) 

According to the resent invention, there is 
provided a near infrared absorption material comprising: 
a transparent substrate, and 

at least a transparent resin layer formed thereon, 
containing a near infrared absorption dye and a dye selec- 
tively absorbing a light of 550 to 620 nm wavelength region; 
or a near infrared absorption material comprising: 

a transparent substrate, and 
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at least a transparent resin layer containing a 
near infrared absorption dye and an adhesive layer containing 
a dye selectively absorbing a light of, 550 to 620 nm wave- 
length region, both formed on the transparent substrate so 
5 that the adhesive layer becomes the outermost layer. 
(Detailed Description of the Invention) 

The present invention is described in detail be- 
low . 

The transparent substrate used in the near infra- 
10 red absorption material of the present invention can be any 
substrate as long as a transparent resin layer can be formed 
thereon, and is not critical. It is preferably made from a 
polycarbonate, a polyarylate or both of them, in view of the 
dye stability mentioned later. 
15 The transparent substrate may also be made from 

at least one kind selected from a polyethylene terephthalate, 
a polyethylene naphthalate- and a polycycloolef in . When they 
are used, they show high solvent resistance and thermal sta- 
bility; when, in particular, a polyethylene naphthalate or a 
20 cycloolefin is used and attached to a transparent substrate 



such as glass or the like, interference infringe appears 
hardly. 

The near infrared absorption material of the pre- 
sent invention comprises: 

a transparent substrate, and 

at least a transparent resin layer formed thereon, 
containing a near infrared absorption dye and a dye selec- 
tively absorbing a light of 550 to 620 nm wavelength region. 
The near infrared absorption material may comprises: 

a transparent substrate, and 

at least a transparent resin layer containing a 
near infrared absorption dye. and an adhesive layer containing 
a dye selectively absorbing a light of 550 to 620 nm wave- 
length region, both formed on the transparent substrate so 
that the adhesive layer becomes the outermost layer. 

In the near infrared absorption material of the 
present invention, there can be formed, in addition to the 
transparent resin layer (or the transparent resin layer and 
the adhesive layer) , layers for reflection prevention, glare 
prevention, reflection and glare prevention, antistatic prop- 



erty, Newton's ring prevention, gas-barrier property, layers 
for hard coating, staining prevention, etc. 

As the near infrared absorption dye used in the 
near infrared absorption material of the present invention, 
there can be mentioned, for example, a dithiol-nickel complex 
represented by the following formula (1) : 



CH 3 0 



CH 3 OC 2 H 4 i 




CH 3 



OCH3 



and a least one kind of diimonium compound represented by the 
10 following general formula (2) : 



13 




N R ? 




/ 

R 4 



N R 3 



2X" 
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In the above general formula (2), R, to R 8 may be 
the same or different and are each a hydrogen atom, a 
alkyl group or a C 6 _ 12 aryl group; and X is an anion typified 
by SbF 6 ", C10 4 ", NCV or a halogen ion. 

The amount of the near infrared absorption dye 
used in the transparent resin layer can be, for example, 
0.001 to 50% by weight based on the transparent resin used in 
the layer. When the amount of the near infrared absorption 
dye is far less than 0.001% by weight, the dye has low ab- 
sorbability for near infrared light. When the amount is more 
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• 



than 50% by weight, the dye precipitates or causes decomposi- 
tion or deterioration (this results in change of absorption 
wavelength region) . Thus, with such amounts, the intended 
properties cannot be met. 

To the near infrared absorption dye used in the 
near infrared absorption material of the present invention 
may further be added at least one kind of dithiol-nickel com- 
plex represented by the following general formula (3) . 




10 
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In the general formula (3), R 9 to R 12 may be the 
same or different and are each a hydrogen atom, a C x _ 4 alkyle- 
ne group, an aryl group, an aralkyl group, an alkylamino 
group, an alkoxy group or a halogen atom. 

The dithiol-nickel complex is preferably a 
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dithiol-nickel complex represented by the following formula 
(9) : 




5 particularly for the absorbability for near infrared light . 
The amount of the dithiol-nickel complex of the formula (9) 
added can be, for example, 0.001 to 100% by weight based on 
the transparent resin. When the amount of the dithiol-nickel 
complex of the formula (9) is far less than 0.001% by weight, 
10 the dye has low absorbability for near infrared light. When 
the amount is more than 100% by weight, the dye precipitates 
or causes decomposition or deterioration (this results in 
change of absorption wavelength region) . Thus, with such 
amounts, the intended properties cannot be met. 
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To the near infrared absorption dye used in the 
near infrared absorption material of the present invention 
may furthermore be added at least one kind of polymethine dye 
represented by the following general formula (4) : 




10 



15 



in order to ensure the selective absorption of particular 
wavelengths of near infrared region. 

In the general formula (4), R 13 and R 14 may be the 
same or different and are each a hydrogen atom, a alkyl 
group, a C 6 _ 12 aryl group, an alkenyl group, an aralkyl group 
or an alkinyl group; Y is a sulfur atom, a methine group or a 
chlorocyclohexene group; and X is an anion typified by SbF 6 ", 
C10 4 ", N0 3 " or a halogen ion. 

The amount of the polymethine dye can be, for ex- 
ample, 0.001 to 50% by weight based on the transparent resin. 
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When the amount of the polymethine dye is far less than 
0.001% by weight, the dye has low absorbability for near in- 
frared light. When the amount is more than 50% by weight, 
the dye precipitates or causes decomposition or deterioration 
5 (this results in change of absorption wavelength region) . 
Thus, with such amounts, the intended properties cannot be 
met . 

As specific examples of the polymethine dye of 
the general formula (4), there can be mentioned compounds 
10 represented by the following formula (5) : 




Meanwhile, as the dye selectively absorbing a 
light of 550 to 620 wavelength region, used in the near in- 
15 frared absorption material of the present invention, there 
can be mentioned, for example, at least one kind of cyanin 
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dye represented by the following general formula (6) : 




x- 



In the general formula (6), R 15 , R 16/ R 19 , r 20 , r 2i 
and R 22 may be the same or different and are each a hydrogen 
atom, a d_ 12 alkyl or alkoxy group, an amino group, a cyano 
group, a nitro group or a carboxyl group; R 17 and R 18 may be 
the same or different and are each a hydrogen atom, a C x _ 12 al- 
kyl group, a C 6 . 12 aryl group, an alkenyl group, an aralkyl 
group or an alkinyl group; and X is an anion typified by 
SbF 6 ~, C10 4 ", N0 3 " or a halogen ion. 

As specific examples of the dye selectively ab- 
sorbing a light of 550 to 620 nm wavelength region, there can 
be mentioned at least one cyanin dye selected from the dye 
represented by the following general formula (7) : 



0 2 N. 




CH3CHCH2CH2 
CH 3 




N0 2 



CIO, 



CH2CH2CHCH3 
CH 3 



or the dye represented by the following general formula (8) : 



CH3O 




C3H7 




0CH3 



CIO, 



C3H7 



The dye selectively absorbing a light of 550 to 
620 nm wavelength region can be added into either or both of 



the adhesive layer and the transparent resin layer. 



The 



amount of the dye added into the adhesive layer or the trans- 
10 parent resin layer can be, for example, 0.0001 to 50% by 
weight, preferably 0.0002 to 20% by weight based on the adhe- 
sive in the adhesive layer or the transparent resin in the 
transparent resin layer. 

The method for forming the transparent resin lay- 
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er on the transparent substrate is not critical. The trans- 
parent resin layer can be formed, for example, by dissolving 
the near infrared absorption dye, the dye selectively absorb- 
ing a light of 550 to 620 nm wavelength region and the trans- 
parent resin all mentioned above, in an organic solvent com- 
patible with them, coating the resulting solution on the 
above-mentioned transparent substrate using a roll coater, a 
die coater, a gravure cater or the like, and evaporating the 
organic solvent in the coated solution at room temperature or 
by single or combination use of ventilation, ventilation and 
heating, far infrared heating, electromagnetic wave heating, 
etc. to dry the coated solution. 

The method for forming the. adhesive layer is not 
critical, either. The adhesive layer can be formed, for ex- 
ample, by dissolving the near infrared absorption dye, the 
dye selectively absorbing a light of 550 to 620 nm wavelength 
region and the transparent resin all mentioned above, in an 
organic solvent compatible with them, coating the resulting 
solution on a release film by use of a roll coater, a die 
coater, a gravure coater or the like, evaporating the solvent 



in the coated solution at room temperature or by single or 
combination use of ventilation, ventilation and heating, far 
infrared heating, electromagnetic wave heating, etc. to dry 
the coated solution, and laminating the resulting material on 
a transparent substrate. 

The adhesive layer is formed on the transparent 
resin layer or on the opposite side of the transparent sub- 
strate, as the outermost layer of the near infrared absorp- 
tion material of the present invention. 

The thickness of the transparent resin layer is 
0.1 to 30 (im, preferably 0.5 to 15 jUm; and the thickness of 
the adhesive layer is preferably 0.1 to 50 (im. 

The near infrared absorption material can be used 
for production of a filter for plasma display panel, by lami- 
nating it with layers for reflection prevention, glare pre- 
vention, reflection and glare prevention, antistatic property, 
Newton's ring prevention, gas-barrier property, layers for 
hard coating, staining prevention, etc., a transparent elec- 
troconductive layer and an electromagnetic wave-shielding 
layer (a metal-made geometric pattern) , by a hot press or a 



laminator, without using any adhesive or via an adhesive, an 
adhesive film or both of them. 
(Examples ) 

The present invention is described in detail be- 
5 low by way of Production Examples, Examples and Comparative 
Examples . 
Example 1 

In 100 parts by weight of 1 , 3-dioxolane were dis- 
solved 18 parts by weight of a polycarbonate resin [Panlite 

10 L1250Z (trade name), produced by Teijin Chemicals Ltd.], 0.07 
part by weight of a dithiol-nickel complex represented by the 
above-shown formula (1), 0.2 part by weight of a dithiol- 
nickel complex represented by the formula (9), 0.2 part by 
weight of a diimonium compound dye represented by the follow- 

15 ing formula (10) : 
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and 0.008 part by weight of a cyanin compound dye represented 
by the above-shown formula (7). The resulting solution was 
5 cast on a polyester film by use of a bar coater having a gap 
distance of 100 |im [Doctor Blade YD-2 (trade name) , produced 
by Yoshimitsu Seiki K.K.] and dried at 90°C for 3 minutes to 
obtain a film-shaped near infrared . absorption material. The 
coated surface of the material was free from cissing or the 
10 like and had sufficient uniformity. 

The film-shaped near infrared absorption material 
was subjected to a heat resistance test of 90 °C x 500 hours. 
In Fig. 1 are shown the spectra of the near infrared absorp- 
tion material before and after the heat resistance test; in 
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Table 1 are shown the transmitted chromaticit ies of the near 
infrared absorption material before and after the heat resis- 
tance test. As seen from the spectra, an orange light region 
of 550 to 620 nm and a near infrared light region of 850 to 
5 1,000 nm are sufficiently shielded and the t ransmittance for 
visible light is good. Further, even after the heat resis- 
tance test of 500 hours, the decomposition of dyes is kept 
low and there is substantially no change in spectrum or chro- 
maticity; thus, the film-shaped near infrared absorption ma- 
10 terial has sufficient heat resistance over a long period as a 
PDP filter. 
Example 2 

In 100 parts by weight of 1 , 3-dioxolane were dis- 
solved 18 parts by weight of a polycarbonate resin [Panlite 

15 L1250Z (trade name), produced by Teijin Chemicals Ltd.], 0.07 
part by weight of a dithiol-nickel complex represented by the 
above-shown formula (1), 0.2 part by weight of a dithiol- 
nickel complex represented by the above-shown formula (9), 
0.2 part by weight of a diimonium compound dye represented by 

20 the above-shown formula (10) and 0.02 part by weight of a 
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cyanin compound dye represented by the above-shown formula 
(8) . The resulting solution was cast on a polyester film by 
use of a bar coater having a gap distance of 100 Jim [Doctor 
Blade YD-2 (trade name), produced by Yoshimitsu Seiki K.K.] 
and dried at 90 °C for 3 minutes to obtain a film-shaped near 
infrared absorption material. The coated surface of the ma- 
terial was free from cissing or the like and had sufficient 
uniformity . 

The film-shaped near infrared absorption material 
was subjected to a heat resistance test of 90 °C x 500 hours. 
In Fig. 2 are shown the spectra of the near infrared absorp- 
tion material before and after the heat resistance test; in 
Table 1 are shown the transmitted chromaticit ies of the near 
infrared absorption material before and after the heat resis- 
tance test. As seen from the spectral chart, an orange light 
region of 550 to 620 nm and a near infrared light region of 
850 to 1,000 nm are sufficiently shielded and the transmit- 
tance for visible light is good. Further, even after the 
heat resistance test of 500 hours, the decomposition of dyes 
is kept low and there is substantially no change in spectrum 



or chromaticity; thus, the film-shaped near infrared absorp- 
tion material has sufficient heat resistance over a long pe- 
riod as a PDP filter. 
Example 3 

5 In 100 parts by weight of 1 , 3-dioxolane were dis- 

solved 18 parts by weight of a polycarbonate resin [Panlite 
L1250Z (trade name), produced by Teijin Chemicals Ltd.], 0.07 
part by weight of a dithiol-nickel complex represented by the 
above-shown formula (1), 0.2 part by weight of a dithiol- 

10 nickel complex represented by the above-shown formula (9), 
0.2 part by weight of a diimonium compound dye represented by 
the above-shown formula (10) and 0.016 part by weight of a 
cyanin compound dye represented by the above-shown formula 
(6) . The resulting solution was cast on a polyester film by 

15 use of a bar coater having a gap distance of 100 fim [Doctor 
Blade YD-2 (trade name), produced by Yoshimitsu Seiki K.K.] 
and dried at 90 °C for 3 minutes to obtain a film-shaped near 
infrared absorption material. The coated surface of the ma- 
terial was free from cissing or the like and had sufficient 

20 uniformity . 
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The film-shaped near infrared absorption material 
was subjected to a heat resistance test of 90°C x 500 hours. 
In Fig. 3 are shown the spectra of the near infrared absorp- 
tion material before and after the heat resistance test; in 
Table 1 are shown the transmitted chrom.at icit ies of the near 
infrared absorption material before and after the heat resis- 
tance test. As seen from the spectral charts, an orange 
light region of 550 to 620 nm and a near infrared light re- 
gion of 850 to 1, 000 nm are sufficiently shielded and the 
transmittance for visible light is good. Further, even after 
the heat resistance test of 500 hours, the decomposition of 
dyes is kept low and there is substantially no change in 
spectrum or chromat icity ; thus, the film-shaped near infrared 
absorption material has sufficient heat resistance over a 
long period as a PDP filter. 
Example 4 ■ 

In 100 parts by weight of dichloromethane were 
dissolved 10 parts by weight of a polyarylate resin [U Polym- 
er D Powder (trade name), produced by Unitika Ltd.], 0.03 
part by weight of a dithiol-nickel complex represented by the 
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above-shown formula (1), 0.9 part by weight of a dithiol- 
nickel complex represented by the above-shown formula (9), 
0.13 part by weight, of a diimonium compound dye represented 
by the above-shown formula (10) and 0.075 part by weight of a 
5 cyanin compound dye represented by the above-shown formula 
(7). The resulting solution was cast on a polyester film by 
use of a bar coater having a gap distance of 100 Jim [Doctor 
Blade YD-2 (trade name) , produced by Yoshimitsu Seiki] and 
dried at 90 °C for 3 minutes to obtain a film-shaped near in- 
10 frared absorption material. The coated surface of the mate- 
rial was free from cissing or the like and had sufficient 
uniformity . 

The film-shaped near infrared absorption material 
was subjected to a heat resistance test of 90 °C x 500 hours. 

15 In Fig. 4 are shown the spectra of the near infrared absorp- 
tion material before and after the heat resistance test; in 
Table 1 are shown the transmitted chromat icit ies of the near 
infrared absorption material before and after the heat resis- 
tance test. As seen from the spectral chart, an orange light 

20 region of 550 to 620 nm and a near infrared light region of 
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850 to 1, 000 nm are sufficiently shielded and the transmit- 
tance for visible light is good . Further, even after the 
heat resistance test of 500 hours, the decomposition of dyes 
is kept low and there is substantially no change in spectrum 
5 or chromat icity; thus, the film-shaped near infrared absorp- 
tion material has sufficient heat resistance over a long pe- 
riod as a PDP filter. 
Example 5 

In 100 parts by weight of dichloromethane were 
10 dissolved 10 parts by weight of a polyarylate resin [U Polym- 
er D Powder (trade name), produced by Unitika Ltd.], 0.03 
part by weight of a dithiol-nickel complex represented by the 
above-shown formula (1), 0.9 part by weight of a dithiol- 
nickel complex represented by the above-shown formula (9), 
15 0.13 part by weight of a diimonium compound dye represented 
by the above-shown formula (10) and 0.014 part by weight of a 
cyanin compound dye represented by the above-shown formula 
(8) . The resulting solution was cast on a polyester film by 
use of a bar coater having a gap distance of 100 |im [Doctor 
20 Blade YD-2 (trade name), produced by Yoshimitsu Seiki K.K.] 
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and dried at 90 °C for 3 minutes to obtain a film-shaped near 
infrared absorption material. The coated surface of the ma- 
terial was free from cissing or the like and had sufficient 
uniformity . 

5 The film-shaped near infrared absorption material 

was subjected to a heat resistance test of 90°C x 500 hours. 
In Fig. 5 are shown the spectra of the near infrared absorp- 
tion material before and after the heat resistance test; in 
Table 1 are shown the transmitted chromaticit ies of the near 

10 infrared absorption material before and after the heat resis- 
tance test. As seen from the spectral chart, an orange light 
region of 550 to 620 nm and a near infrared light region of 
850 to 1,000 nm are sufficiently shielded and the transmit- 
tance for visible light is good. Further, even after the 

15 heat resistance test of 500 hours, the decomposition of dyes 
is kept low and there is substantially no change in spectrum 
or chromat icity ; thus, the film-shaped near infrared absorp- 
tion material has sufficient heat resistance over a long pe- 
riod as a PDP filter. 

2 0 Example 6 
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In 100 parts by weight of dichloromethane were 
dissolved 10 parts by weight of a polyarylate resin [U Polym- 
er D Powder (trade name), produced by Unitika Ltd.], 0.03 
part by weight of a dithiol-nickel complex represented by the 
5 above-shown formula (1)., 0.9 part by weight of a dithiol- 
nickel complex represented by the above-shown formula (9), 
0.13 part by weight of a diimonium compound dye represented 
by the above-shown formula (10) and 0.012 part by weight of a 
cyanin compound dye represented by the above-shown formula 

10 (6). The resulting solution was cast on a polyester film by 
use of a bar coater having a gap distance of 100 Jim [Doctor 
Blade YD-2 (trade name), produced by Yoshimitsu Seiki K.K.] 
and dried at 90 °C for 3 minutes to obtain a film-shaped near 
infrared absorption material. The coated surface of the ma- 

15 terial was free from cissing or the like and had sufficient 
uniformity . 

The film-shaped near infrared absorption material 
was subjected to a heat resistance test of 90 °C x 500 hours. 
In Fig. 6 are shown the spectra of the near infrared absorp- 
20 tion material before and after the heat resistance test; in 



Table 1 are shown the transmitted chromat icit ies of the near 
infrared absorption material before and after the heat resis- 
tance test. As seen from the spectral chart, an orange light 
region of 550 to 620 nm and a near infrared light region of 
850 to 1,000 nm are sufficiently shielded and the transmit- 
tance for visible light is good. Further, even after the 
heat resistance test of 500 hours, the decomposition of dyes 
is kept low and there is substantially no change in spectrum 
or chromaticity; thus, the film-shaped near infrared absorp- 
tion material has sufficient heat resistance over a long pe- 
riod as a PDP filter. 
Example 7 

In 100 parts by weight of 1 , 3-dioxolane were dis- 
solved 18 parts by weight of a polycarbonate resin [Panlite 
L1250Z (trade name), produced by Teijin Chemicals Ltd.], 0.07 
part by weight of a dit hiol-nickel complex represented by the 
above-shown formula (1), 0.2 part by weight of a dithiol- 
nickel complex represented by the above-shown formula (9), 
0.2 part by weight of a diimonium compound dye represented by 
the above-shown formula (10), 0.03 part by weight of a po- 
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lymethine compound dye represented by the above-shown formula 
(5) and 0.015 part by weight of a cyanin compound dye repre- 
sented by the above-shown formula (7) . The resulting solu- 
tion was cast on a polyester film by use of a bar coater hav- 
ing a gap distance of 100 (uim [Doctor Blade YD-2 (trade name) , 
produced by Yoshimitsu Seiki K.K.] and dried at 90°C for 3 
minutes to obtain a film-shaped near infrared absorption ma- 
terial. The coated surface of the material was free from 
cissing or the like and had sufficient uniformity. 

The film-shaped near infrared absorption material 
was subjected to a heat resistance test of 90 °C x 500 hours. 
In Fig. 7 are shown, the spectra of the near infrared absorp- 
tion material before and after the heat resistance test; in 
Table 1 are shown the transmitted chromat icit ies of the near 
infrared absorption material before and after the heat resis- 
tance test. As seen from the spectral charts, an orange 
light region of 550 to 620 nm and a near infrared light re- 
gion of 850 to 1,000 nm are sufficiently shielded and the 
transmittance for visible light is good. Further, even after 
the heat resistance test of 500 hours, the decomposition of 



• 



dyes is kept low and there is substantially no change in 
spectrum or chromat icity ; thus, the film-shaped near infrared 
absorption material has sufficient heat resistance over a 
long period as a PDP filter. 
5 Example 8 

In 100 parts by weight of 1 , 3-dioxolane were dis- 
solved 18 parts by weight of a polycarbonate resin [Panlite 
L1250Z (trade name), produced by Teijin Chemicals Ltd.], 0.07 
part by weight of a dithiol-nickel complex represented by the 

10 above-shown formula (1), 0.2 part by weight of a dithiol- 
nickel complex represented by the above-shown formula (9), 
0.2 part by weight of a diimonium compound dye represented by 
the above-shown formula (10), 0.03 part by weight of a po- 
lymethine compound dye represented by the above-shown formula 

15 (5) and 0.015 part by weight of a cyanin compound dye repre- 
sented by the above-shown formula (7) . The resulting solu- 
tion was cast on a polyethylene naphthalate by use of a bar 
coater having a gap distance of 100 Jim [Doctor Blade YD-2 
(trade name), produced by Yoshimitsu Seiki K.K.] and dried at 

20 90 °C for 3 minutes to obtain a film-shaped near infrared ab- 
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sorption material. The coated surface of the material was 
free from cissing or the like and had sufficient uniformity. 

The film-shaped near infrared absorption material 
was subjected to a heat resistance test of 90°C x 500 hours. 
5 The spectra and transmitted chromat icit ies of the near infra- 
red absorption material before and after the heat resistance 
test were about the same as those of Example 7 . As seen from 
the spectral chart, an orange light region of 550 to 620 nm 
and a near infrared light region of 850 to 1,000 nm are suf- 

10 ficiently shielded and the transmitt ance for visible light is 
good; further, even after the heat resistance test of 500 
hours, the decomposition of dyes is kept low and there is 
substantially no change in spectrum or chromat icity, there- 
fore, the film-shaped near infrared absorption material has 

15 sufficient heat resistance over a long period as a PDP filter. 

The film-shaped near infrared absorption material 
was cut into a size of 200 mm x 200 mm and attached, by hot 
pressing, to a glass plate, a transparent acrylic resin plate 
and a transparent polycarbonate plate each of 200 mm x 200 mm 

20 x 2 mm (thickness) . No interference fringe appeared. Fur- 
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ther, the near infrared absorption material cut into the 
above size was attached, by hot pressing, to each of the 
above transparent plates with a meltable pressure-sensitive 
film interposed between the near infrared absorption material 
5 and the transparent plate. No interference fringe appeared. 
Furthermore, a pressure-sensitive adhesive was placed on the 
near infrared absorption material cut into the above size, 
and each of the above transparent plates was attached to the 
pressure-sensitive adhesive. No interference fringe appeared. 
10 Example 9 

In 100 parts by weight of 1 , 3-dioxolane were dis- 
solved 18 parts by weight of a polycarbonate resin [Panlite 
L1250Z (trade name), produced by Teijin Chemicals Ltd.], 0.07 
part by weight of a dithiol-nickel complex represented by the 

15 above-shown formula (1),. 0.2 part by weight of a dithiol- 
nickel complex represented by the above-shown formula (9), 
0.2 part by weight of a diimonium compound dye represented by 
the above-shown formula (10), 0.03 part by weight of a po- 
lymethine compound dye represented by the above-shown formula 

20 (5) and 0.015 part by weight of a cyanin compound dye repre- 
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sented by the above-shown formula (7) . The resulting solu- 
tion was cast on a polycycloolef in film by use of a bar 
coater having a gap distance of 100 |lm [Doctor Blade YD-2 
(trade name), produced by Yoshimitsu Seiki K.K.] and dried at 
5 90 °C for 3 minutes to obtain a film-shaped near infrared ab- 
sorption material. The coated surface of the material was 
free from cissing or the like and had sufficient uniformity. 

The film-shaped near infrared absorption material 
was subjected to a heat resistance test of 90 °C x 500 hours. 

10 The spectra and transmitted chromat icities of the near infra- 
red absorption material before and after the heat resistance 
test were about the same as those of Example 7 . As seen from 
the spectral charts, an orange light region of 550 to 620 nm 
and a near infrared. light region of 850 to 1,000 nm are suf- 

15 ficiently shielded and the transmittance for visible light is 
good; further, even after the heat resistance test of 500 
hours, the decomposition of dyes is kept low and there is 
substantially no change in spectrum or chromat icity, there- 
fore, the film-shaped near infrared absorption material has 

20 sufficient heat resistance over a ■ long period as a PDP filter. 
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The film-shaped near infrared absorption material 
was cut into a size of 200 mm x 200 mm and attached, by hot 
pressing, to a glass plate, a transparent acrylic resin plate 
and a transparent polycarbonate plate each of 200 mm x 200 mm 
x 2 mm (thickness) . No interference fringe appeared. Fur- 
ther, the near infrared absorption material cut into the 
above size was attached, by hot pressing, to each of the 
above transparent plates with a meltable pressure-sensitive 
film interposed between the near infrared absorption material 
and the transparent plate. No interference fringe appeared. 
Furthermore, a pressure-sensitive adhesive was placed on the 
near infrared absorption material cut into the above size, 
and each of the above transparent plates was attached to the 
pressure-sensitive adhesive. No interference fringe appeared. 
Comparative Example 1 

In 100 parts by weight of dichloromethane were 
dissolved 22.2 parts by weight of a polymethyl methacrylate 
[Acrypet (trade name), produced by Mitsubishi Rayon Co., 
Ltd.], 0.07 part by weight of a dithiol-nickel complex repre- 
sented by the above-shown formula (1), 0.2 part by weight of 



a dithiol-nickel complex represented by the above-shown for- 
mula (9), 0.27 part by weight of a diimonium compound dye 
represented by the above-shown formula (10) and 0,0075 part 
by weight of a cyanin compound dye represented by the above- 
shown formula (7). The resulting solution was cast on a 
polyester film by use of a bar coater having a gap distance 
of 100 |lm [Doctor Blade YD-2 (trade name) , produced by Yo- 
shimitsu Seiki K.K.] and dried at 90°C for 3 minutes to ob- 
tain a film-shaped near infrared absorption material. 

The film-shaped near infrared absorption material 
was subjected to a heat resistance test of 90 °C x 500 hours. 
In Fig. 8 are shown the spectra of the near infrared absorp- 
tion material before and after the heat resistance test; in 
Table 1 are shown the transmitted chromat icit ies of the near 
infrared absorption material before and after the heat resis- 
tance test-. As seen from the spectral chart, after the heat 
resistance test of 500 hours, absorption particularly in 900 
nm or more is weak due to the decomposition of dyes and, 
moreover, change in chromaticity is large. 
Comparative Example 2 



In 100 parts by weight of dichloromethane were 
dissolved 22.2 parts by weight of a polymethyl methacrylate 
[Acrypet (trade name), produced by Mitsubishi Rayon Co., 
Ltd.], 0.07 part by weight of a dithiol-nickel complex repre- 
sented by the above-shown formula (1), 0.2 part by weight of 
a • dithiol-nickel complex represented by the above-shown for- 
mula (0), 0.27 part by weight of a diimonium compound dye 
represented by the above-shown formula (10) and 0.0014 part 
by weight of a cyanin compound dye represented by the above- 
shown formula (8). The resulting solution was cast on a 
polyester film by use of a bar coater having a gap distance 
of 100 |Xm [Doctor Blade YD-2 (trade name), produced by Yo- 
shimitsu Seiki K.K.] and dried at 90°C for 3 minutes to ob- 
tain a film-shaped near infrared absorption material. 

The film-shaped near infrared absorption material 
was subjected to a heat resistance test of 90 °C x 500 hours. 
In Fig. 9 are shown the spectra of the near infrared absorp- 
tion material before and after the heat resistance test; in 
Table 1 are shown the transmitted chromat icit ies of the near 
infrared absorption material before and after the heat resis- 




tance test. As seen from the spectral charts, after the heat 
resistance test of 500 hours, absorption particularly in 900 
nm or more is weak due to the decomposition of dyes and, 
moreover, change in chromaticity is large. 
5 Comparative Example 3 

In 100 parts by weight of dichloromethane were 
dissolved 22.2 parts by weight of a polymethyl methacrylate 
[Acrypet (trade name), produced by Mitsubishi Rayon Co., 
Ltd.], 0.07 part by weight of a dithiol-nickel complex repre- 

10 sented by the above-shown formula (1), 0.2 part by weight of 
a dithiol-nickel complex represented by the above-shown for- 
mula (9), 0.27 part by weight of a diimonium compound dye 
represented by the above-shown formula (10) and 0.012 part by 
weight of a cyanin compound dye represented by the above- 

15 shown formula (6) . The resulting solution was cast on a 
polyester film by use of a bar coater having a gap distance 
of 100 Jim [Doctor Blade YD-2 (trade name) , produced by Yo- 
shimitsu Seiki K.K.] and dried at 90°C for 3 minutes to ob- 
tain a film-shaped near infrared absorption material. 

20 The film-shaped near infrared absorption material 
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was subjected to a heat resistance test of 90 °C x 500 hours. 
In Fig. 10 are shown the spectra of the near infrared absorp- 
tion material before and after the heat resistance test; in 
Table 1 are shown the transmitted chromat icities of the near 
5 infrared absorption material before and after the heat resis- 
tance test. As seen from the spectral charts, after the heat 
resistance test of 500 hours, absorption particularly in 900 
nm or more is weak due to the decomposition of dyes and, 
moreover, change in chromaticity is large. 

10 Comparative Example 4 

A 20 wt. % aqueous gelatin solution was cast on a 
polyester film by use of a bar coater having a gap distance 
of 100 [Ira [Doctor Blade YD-2 (trade name) , produced by Yo- 
shimitsu Seiki K . K . ] . However, no uniform coated layer was 

15 formed owing to cissing. 

The dyes of the formulas (1), (7), (8), (9) and 
(10) were insoluble in water. 
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(Advantages of the Invention) 

As is clear from the above Examples and Compara- 
tive Examples, the near infrared absorption material of the 
present invention, which comprises a transparent substrate 
and at least a transparent resin layer formed thereon, con- 
taining a near infrared absorption dye and a dye selectively 
absorbing a light of 550 to 620 nm wavelength region, can se- 
lectively absorb an orange light of 550 to 620 nm wavelength 
region; therefore, the near infrared absorption material en- 
ables taking-out of required RGB lights from plasma display 
panel or the like and can give a color of improved purity. 

In other words, with the near infrared absorption 
material of the present invention, an orange light is ab- 
sorbed and thereby the image of plasma display panel or the 
like is made clear. 

Further, the near infrared absorption material of 
the present invention is far superior to the prior art in 
weather resistance (heat resistance, moisture resistance and 
durability) . 

(Brief Description of the Drawings) 
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Fig. 1 is the spectra before and after heat re- 
sistance test, of the film-shaped infrared absorption materi- 
al obtained in Example 1 . 

Fig. 2 is the spectra before and after heat re- 
sistance test, of the film-shaped infrared absorption materi- 
al obtained in Example 2 . 

Fig. 3 is the spectra before and after heat re- 
sistance test, of the film-shaped infrared absorption materi- 
al obtained in Example 3. 

Fig. 4 is the spectra before and after heat re 
sistance test, of the film-shaped infrared absorption materi 
al obtained in Example 4 . 

Fig. 5 is the spectra before and after heat re 
sistance test, of the film-shaped infrared absorption materi 
al obtained in Example 5 . 

Fig. 6 is the spectra before and after heat re 
sistance test, of the film-shaped the infrared absorption ma 
terial obtained in Example 6. 

Fig. 7 is the spectra before and after heat re 
sistance test, of the film-shaped infrared absorption materi 
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al obtained in Example 7 . 

Fig. 8 is the spectra before and after heat re 
sistance test, of the film-shaped infrared absorption materi 
al obtained in Comparative Example 1. 

Fig. 9 is the spectra before and after heat re 
sistance test, of the film-shaped infrared absorption materi 
al obtained in Comparative Example 2. 

Fig. 10 is the spectra before and after heat re 
sistance test, of the film-shaped infrared absorption materi 
al obtained in Comparative Example 3. 
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(File Name) Abstract of the disclosure 

(Abstract ) 

(Object) To provide a near infrared absorption material 

which alleviates the problems of the prior art, which selec- 
tively absorbs not only a near infrared light but also an or- 
ange light of 550 to 620 nm wavelength region (this orange 
light gives an unclear image) , but absorbs substantially no 
visible light of other wavelength region and therefore can 
give a clear image, and which is superior in weather resis- 
tance and durability. 

(Summary) The present invention provides a near infrared 
absorption material comprising: 

a transparent substrate, and 

at least a transparent resin layer formed thereon, 
containing a near infrared absorption dye and a dye selec- 
tively absorbing a light of 550 to 620 nm wavelength region; 
or, comprising: 

a transparent substrate, and 

at least a transparent resin layer containing a 
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near infrared absorption dye and an adhesive layer containing 
a dye selectively absorbing a light of 550 to 620 nm wave- 
length region, both formed on the transparent substrate so 
that the adhesive layer becomes the outermost layer. 
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